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ELECTRIC MOTOR WITH SAFETY SENSING DEVICE Auxiliary power for operating the sensing means may be 

_ . . . derived from the main power leads in the control panel 1 1 as 

This invention relates generally to electric motors and more indicated by the lines 16. Branch output leads 17 in parallel 

particularly to large electrical power motors in combination from the connections to the indicator 15 may pass into the 

with a safety sensing device for preventing application of 5 control panel to open the circuit to the motor in response to 

power to the motor if it is in an unsafe condition for operation, operation of the sensing means. 

BACKGROUND OF THE INVENTION* Referring now to FIG. 2, further details of the circuit con- 
nections will be described. As shown, the input main power 

In large industrial type electric motors such as used for driv- Q source 12 connects through lines LI, L2, and L3 to terminals 

ing oil pumps, irrigation pumps and the like certain conditions Tl, T2 and T3 respectively for the motor windings of the 

arise which makes it unsafe to operate the motor. The motors motor 10. A main switch or master switch M.S. also 

in question generally range from 10 to 30 horsepower and are designated by the numeral 18 is provided in the various lines 

often located in an environment in which moisture can collect within the control panel 1 1 . This main switch may be manually 

within the motor when it is shut down. The presence of such j 5 operated to apply full power to the motor 10 when closed, 

moisture on a cold motor seriously reduces the resistance of In accord with a feature of the present invention there is 

the windings so that if full electrical power is applied all of a also included a further control switch 19 operable by a relay 

sudden, damage to the motor can occur. 20 in the main powerlines. The relay 20 in turn connects to the 

In addition to the foregoing, the windings of the motor itself leads 17 from the sensing means through a control switch 21. 

may become impaired as could occur if adjacent turns short 20 Referring to the lower left portion of FIG. 2, auxiliary power 

circuit as a result of insulation wear. In this event the re- for the sensing means is derived by leads 16 from any two of 

sistance of the windings is lowered and full application of the three lines. This energy passes through transformer 22 and 

starting power can damage the motor. is thence rectified by a rectifier 23 to provide a source of DC 

It would be desirable to provide some type of device in com- current. This current passes through a current detector 24 and 

bination with such industrial type motors capable of indicating 25 thence to the line 14 connected to the terminal T3 of the 

whether or not the motor was in a safe condition before the motor 10. A reference ground 25 is provided in the current 

main power source is connected to the motor. With such a detector and this reference ground corresponds to a ground 

device, serious damage to a motor which might temporarily be 26 for the chassis or casing of the motor 10. 

in an unsafe condition such as can result from the collection of The circuit is completed by providing a variable resistor 27 

moisture, could be avoided. 30 in the sensing line 14 which enables adjustment of current into 

BRIEF DESCRIPTION OF THE PRESENT INVENTION: ^ P ^ tbl0U * T3 

With the foregoing in mind, the present invention contem- OPERATION 

plates a simple sensing device in combination with a motor for . With specific reference to FIG. 2. assume first that the 

providing an indication of whether or not the motor is in a safe sensing means 13, associated indicator 15 and control switch 

condition for application of full power. 19 „ not „, the circuit. In this event, the motor 10 may be 

In accord with the invention, the sensing device includes an sta rted or sloped at will by throwing the master switch 18 

auxiliary source of electrical energy and is connected to one of between its closed and opened positions. Should any moisture 

the motor winding terminals. A small current is passed 40 have accumulated in the motor during a period when it was 

through the terminal and tf the value of this current is more not operating, the resistance between the windings and ground 

han a gwen adjusted value it * known that the resistance of may have been reduced t0 an extent that fulI appUca tj on of 

hewmding .s lower to would be safe for applying full power power cou ld seriously damage the motor. In other instances, 

o the motor. A suitable contro signal is generated^ response shouU me motor inclu<Ie defective coils in win( ,. ^ 

to the current and tb. ; control signal caabe utihzed to indicate 4 5 would result in a reduced resistance or should there be other 

i^Zul U r!f Tl ° r 3 S3f f COn ?, ,, l° n d « pe " d,ng , I Upon types of short circuits, full application of power to the motor 
the value of the current. An operator will then be advised as to would also result in serioiis damage. 

^LVJtVll* af V!u P ? ,yful , , . p0Wer ? ,h T O,Or - „ The sensing means in accord with this invention in combina- 

... A further feature of Uie invention contemplates ac uaUy tion with the motor wU , ( inadvertent applica , ion of 

opening the power circuit to the motor by.operatmg^uitab e 50 powerto ^ moto rwhenit is in an unsafe condition, 
switch means in response to the contro signal developed in ^ cons i der i„g now the sensing means as being con- 
™ S ,h g ™ ^ arr ? 8em ^ 11 *«" not ^ possible nected mt0 ^ circ « it „ ghown w R * 2 the auxili g °" r 
tostartthemotoruntdiuunsafecondmon^corrected. derived through the line 16, transformer 22, and recTifier 23 

BRIEF DESCRIPTION OF THE DRAWINGS 55 8 enerates a current which is passed by the current detec- 

tor through the variable resistance 27 and sensing lead 14 to 

A better understanding of the invention will be had by now one of the terminals for the windings of the motor 10. In the 
refenng to one embodiment thereof as illustrated in the ac- example chosen for illustrative purposes, the terminal T3 is 
companymg drawings, in.which: selected. The current detector 24 itself includes any suitable 

FIG 1 is a simple block diagram of an industrial type motor means for generating a control signal in response to a certain 
in combination with the sensing device of the present inven- ou value of current existing in the sensing line 14. For example, if 
UO ciJ! n ^- . . , . ... the current in the line 14 is extremely small; that is, falls below 

FIG. 2 is a more detailed circuit diagram useful m explain- some gj ven value M - might resu ltifthe resistance of the wind- 
ing the operanon of the invention. ing T3 is at a proper value, a signal could be generated which 
DETAILED DESCRIPTION OF THE INVENTION: 65 WOuld - ac * uato indicator 15 to advise personnel that the 

motor was in a safe condition to apply power. In this case, the 

Referring to FIG; 1 , there is shown an industrial motor 10 to same signal could be used to energize a relay coil 20 and close 
which a main source of electrical energy may be supplied the control switch 19 as shown in its solid line position, this 
through a control panel 1 1 receiving power at input terminals control switch under such circumstances normally being open. 
12. Normally, the source of electrical energy will be 440 volt 70 The operator could throw the master switch 18 and apply full 
three-phase power. In accord with the invention, there is pro- power to the motor knowing that it is in a safe condition, 
vided in combination with themotor a sensing means 13 con- in the event that moisture had collected in the motor result- 
nected as by a sensing lead 14 to one of the windings of the ing in a lowered resistance in the windings, then the current 
motor 10.:Anindicatorwhichrmaycompriseeitheranaudioor flow in the sensing; line 14 would be increased beyond the 
visual signal 15 connects to. the sensing means as shown. 75 given value and the indicating means 15 de-energized along 
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with the relay coU 20 to open the control switch 19, Lack of an resistance 27 which in affect varies the total resistance 
indication would thus advise the operator that the motor was between the detector and ground through the winding con- 
in an unsafe condition. In fact, with the control switch 19 and nected to the terminal T3. Hie same adjustment can be util- 
relay 20 as a part of the circuit, it would not be possible for the ized to adapt the device to motors having different winding 
operator to apply full power to the motor. It should be un- 5 characteristics. . .. 
dersiood, however that the provision of the control switch 19 From the foregoing description, itwdlthusbe evident that 
and associated relay is merely an optional feature, the indica- the present invention has provided a simple and reliable 
tor IS itself being sufficient in many cases to advise the opera- sensing device for use in combination with industrial type mo- 
tor whether to apply power or not. tore wherein various hazards heretofore associated with the 

Alternatively, the current detector could generate a control 10 operaUonof such motors can readily be overcome, 

signal only if the current in the line 14 is greater than some What is claimed is: 

predetermined value thereby indicating a lowered resistance 1. An electtic motor having multtple windmgs : ^°torter- 

in the winding. In this event, the control signal would energize minals on said windings; a control panel for connecting a main 

the indicator 15 and a suitable audible or visual signal would power source of a.c. electrical energy to said motor termmsUs; 

be provided showing that the motor was in an unsafe condition 1 5 sensing means including an auxdiary source of eke ncal ener- 

to operate. If the control switch 21 is closed to include the gy derived from said main power source and ^eluding a 4rans- 

relay 20 and associated control switch 19 in the circuit, the former and rectifying means said sens, ng means being con- 

presence of the control signal would open the control switch nected to one terminal of said motor termmaU ^hen said 

which would be a ^g™* » P— « 20 Z^^t^^Z^S^ 

sotoataposmvemdicauonisprovid 25 w T p ? y the main power source to said motor; and control 

vising the operator that the motor is in a safe condition to J^gW^ £ and ^ 

applyfull power ; » S tacMing a relay responsive to said control signal to 
arrangement faUs wrth.n the scope of the present mvent.on ™ disconnect said main power source to said motor 
The specific circuit in the current detector 24 for generaung ~™ec ctivel £ whether Ae resis uince of 
the control signal m response to a value of current u .the * wtadln JJ ll suc Uat said motor is in a safe or unsafe con- 
sensing l.ne_14 may-take any ot manyavauaoie rorms c.ear.y operation, said sen! sine means including a current 
known to those skilled m the art Thus, a voltage will be ^ adjustm / n t of ^ given value of cur- 
present dependent upon the current flow in the sensing line 14 £™£ res is2nce value of said windings so that said 
which voltage may be used to trigger a transistor between an can operate in combination with motors of dif- 
off and on condition depending upon the value of the voltage. SSwindiM characteristics 
Adjustment of the particular value of current for causing a 35 ferent winding characteristics, 
control signal to be generated can be effected by the variable 
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